Useful, put possibly misleading. Angles are 
greatly exagerated. Both stations actually see 
the same parts of the moon 
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Harder to see details 
and still not to scale, 
but closer to reality 


— T: @physicsJ IG: jameslikesspace 


Average distance 
384,400 km 


Speed of light in real-time 
Surface-to-surface in 1.255 seconds 
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EARTHRISE - The view of the earth from the edge of the moon. 
EME signals arrive at a very shallow angle 
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Reflection from center 25% of disk (1/2 diameter) 
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FIGURE 2. Total effective radar cross section of the moon as a func- 
tion of wavelength [Evans and Pettengill, 1963a, b; Lynn et al., 
1964; Davis and Rohlfs, 1964). 
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Moonset 
Doppler is -ve 


Moon at Transit 
Doppler is zero 


Moonrise 
Doppler is +ve 
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w VK3UM Libration Calculator Ver 1.15 


Sh 
LibCalc/ Planner Calculator (DxData Base ‘Home Data setup ‘Hint setup Ephemeris Data |Mon 3 Jun 2024 Reset Date x10| / Help i About \ ANS 
UTC ... 13 June 2024 ... 1759:10 Local ... 14 June 2024 ... 0459:10 (A) Home Station (8) Dx Station rwabp 


Dish Sze 
| ~ 
= ? “97.0381 
Libration Rate Doppler Signal Width Time Window Home Station Longitude | -$7.036 | | BS6M Longitude | 37.7950 


’ = Az82.20° E11.27° eae 
Signal Width Spatial off set | | Start Hour End Hour tue 


49.8569 | a 0.05° Latitude 55.7710 
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7 Day S Width | Elevation Window Moon GHA 2.46° 
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; Calculation Complete Diam 0.52° BWR 9.93 (C13 GHz (()3.4GHz (10.4 GHz @)47 GHz) 122 GHz 
dG Calculate only above Horizon 


Libration over 7 days 
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Decode probability as a function 


Q65-60 on 23cm 
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Lower spreading -> better decoding 
Best decoding requires correct submode 


33Hz spreading allows decoding down to 
-27dB with submodes B, C or D, but Dis 
very slightly better 


5Hz spreading allows decodes down to 
-27dB. Submode Ais best. Submode C is 
not good at -27dB 
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Cos of angle of incidence on lunar suface 


c 
fe) 
2 
oO 
ti 
fe) 
— 
roy 
w 
£ 
© 
a 
E 
re) 
.N 
— 
re) 
£ 
w 
£ 
oy 
7) 


as seen from location B 
Dpol = ~ -60 degrees 


Horizontal line projection 
as seen from locationA 
"Horizontal Polarization 


Average EME path loss between ISOTROPIC antennas 


Isotropic antenna gain =1=0dB. Capture area = (Wavelength*2)/(4*pi) 


ta) 
= 
“ 
m7) 
2 
ie 
= 
a 


Cae Co ol 
TU TET TTT 
pooper toe | TL TTT TE TTT 


100000 


20 
a 4 ee 
pot Tit 


= 
= 
3 
3 
= 
J 
a 
N 
= 
S 
S 
re) 
N 
= 
= 
= 
a 
= 
wn 


Lunar perigee (33.48") Lunar Apogee (29.40") 
(356,700 km) (406,300 km) 
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